To assess the mRNA transcription profiles of snpf, three replicates were used for each validated by qPCR. We used the following primers for qPCR. snpf forward primer 5'-1 1 5 CCCGAAAACTTTTAGACTCA-3' and reverse primer 5'-TTTTCAAACATTTCCATCG -3´, 1 1 6 rp49 forward primer 5'-GCTAAGCTGTCGCACAAA-3' and reverse primer 5'-1 1 7 TCCGGTGGGCAGCATGTG-3'. For activity/rest assay, freshly emerged male flies were pre-entrained for two days in the 1 2 0 LD cycle at 25 o C and a humidity of 75 ± 5% inside the incubator (MIR-154, Panasonic, Japan).
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Two-day-old virgin males were individually introduced into activity tubes. Flies were provided 1 2 2 with standard cornmeal medium and their activity/rest behavior was recorded using Drosophila 1 2 3 Activity Monitors (DAM, Trikinetics, USA). The infrared beam that passes through the middle 1 2 4 of the activity tubes count the movement of the flies. Following acclimatization in activity tubes 1 2 5 for 12 hours, flies were transferred to 1% agar medium or to standard cornmeal medium in glass 1 2 6 tubes at ZT12 (during the onset of dark phase) to provide starved or fed conditions, respectively, 1 2 7 and locomotor activity was recorded for 36 hours at 25 o C. Each experiment was performed with 1 2 8 27-32 flies for each genotype and DAM readings were collected in every 1-minute interval and The triglyceride content was normalized to the total protein content of the flies estimated by Starvation resistance assay comprised of six replicates with each replicate vial containing 1 5 1 10-15 flies for each genotype. Five-day-old male flies were kept in the 1% agar medium vials. The number of dead flies was recorded at every two-hour interval until all the flies died. Cosinor analysis was implemented in MATLAB-R2016a to test for rhythmicity, to estimate the 1 5 5 peak phase and the amplitude (peak/trough ratio) of relative mRNA expression of snpf (Nelson et To assess whether the circadian clock regulates snpf transcript oscillation, the resulting in a significant daily oscillation with a peak at ZT 8.1h under LD (Cosinor analysis, 1 6 8 p<0.001) (Fig. 1A) . The snpf transcriptional oscillation persisted under DD with a peak at CT 1 6 9 8.5h (Cosinor analysis, p<0.002). However, the amplitude (peak/trough ratio) of the oscillation (cosinor analysis, p> 0.05) (Fig. 1C) . These results suggest that the transcriptional oscillation of 1 7 4 snpf mRNA is endogenously controlled by the clock. To assess the role of sNPF expressing circadian clock neurons in starvation-mediated 1 7 7 hyperactivity, we expressed UAS-snpf RNAi under the tim-Gal4 driver (tim-Gal4 > snpf RNAi ) and ANOVA, p<0.0001) ( Fig. 2A-C) . ANOVA followed by post-hoc multiple comparisons using 1 8 3
Tukey's test on activity data showed that starved tim-Gal4 >w 1118 flies enhanced the activity at 1 8 4 25-27h of starvation ( Fig. 2A) resulting in a significant increase in the total activity second dark resulting in a significant increase in the total activity during the light phase (13-24h) (ANOVA, snpf RNAi flies exhibited significant increase in activity after 24 hours of starvation (25-36h) than 1 9 7 tim-Gal4 > w 1118 (ANOVA, p<0.0001) and w 1118 > snpf RNAi (ANOVA, p<0.0001) controls ( Fig.   1  9  8 2G). These results suggest that sNPF in circadian clock neurons delays the starvation-mediated 1 9 9 increased locomotor activity response after 24h of starvation in Drosophila.
We further assessed the role of sNPF in regulating the triglyceride levels and starvation test, p<0.0001) and w 1118 > snpf RNAi controls (t-test, p<0.0001) (Fig. 2H) . In agreement with the 2 0 4 1 0 enhanced triglyceride level, tim-Gal4 > snpf RNAi flies exhibited a significant decrease in the 2 0 5 starvation resistance compared to both tim-Gal4 > w 1118 (log-rank test , p<0.0001) and w 1118 > 2 0 6 snpf RNAi controls (log-rank test , p<0.0001) (Fig. S1A) . These results suggest that knock down 2 0 7 of snpf in circadian clock neurons reduces the triglyceride level and starvation resistance in To test the role of sNPFR expressed in IPCs on starvation-mediated hyperactivity, Gal4 > snpfR RNAi flies; ANOVA, p<0.0001) (Fig. 3A-C) . ANOVA followed by post-hoc 2 1 7 multiple comparisons using Tukey's test on activity data showed that starved dlip2-Gal4 > w 1118 2 1 8 flies enhanced the activity at 1h, 13-17h, 23-27h and 30-32h of starvation resulting in a 2 1 9 significant increase in the total activity during the first dark phase (1-12h) (ANOVA, p<0.005), 2 2 0 light phase (13-24h) (ANOVA, p<0.0001) and second dark phase (25-36h) (ANOVA, p<0.0001) 2 2 1 compared to those observed under fed condition (Fig. 3A, D-F) . w 1118 > snpfR RNAi flies enhanced 2 2 2 the activity at 2h, 16-17h, 25-27h and 29-31h of starvation. This resulted in a significant under fed condition (Fig. 3B, E-F) . dilp2-Gal4 > snpfR RNAi flies exhibited increased activity at 2 2 6 1 1 14-16h and 23-28h of starvation resulting in a significant increase in the total activity only 2 2 7 during second dark phase (25-36h) (ANOVA, p<0.001) and under starvation compared to those 2 2 8 observed under fed condition (Fig. 3C, F) . Starvation did not enhance the activity in 2 2 9 experimental flies (dilp2-Gal4 > snpfR RNAi ) during the first 24 hours of starvation compared to 2 3 0 fed flies (Fig. 3C-E) . Comparison of change in activity between controls and dilp2-Gal4 >snpfR We also assessed whether snpfR expressed in the IPCs regulate the triglyceride levels 2 3 7 and starvation resistance in flies by expressing UAS-snpfR RNAi under the dilp2-Gal4 driver. dilp2-Gal4 > snpfR RNAi flies did not exhibit any significant difference in the triglyceride level 2 3 9 compared to both dilp2-Gal4 > w 1118 (t-test, p>0.05) and w 1118 > snpfR RNAi controls (t-test, 2 4 0 p>0.05) (Fig. 3H ). However, dilp2-Gal4 > snpfR RNAi flies exhibited a significant increase in the 2 4 1 starvation resistance compared to both dilp2-Gal4 > w 1118 (log-rank test , p<0.0001) and w 1118 > 2 4 2 snpfR RNAi controls (log-rank test , p<0.0001) (Fig. S1B) . These results suggest that knock down 2 4 3 of snpfR in IPCs increases the starvation resistance in Drosophila. Behavior and metabolism are functionally intertwined processes that modulate each organism. In the present study, we aimed to examine the specific role of circadian neuropeptide, 2 4 9
i.e., sNPF in lipid metabolism and starvation-mediated behavioral changes in Drosophila. The 2 5 0 results of the present study showed that snpf transcript exhibited a circadian oscillation in the fly 2 5 1 head. sNPF protein is expressed in a diverse subset of neurons in the adult fly brain including excitability (Kula-Eversole et al., 2010; Shang et al., 2013) . Hence it is quite likely that the snpf 2 5 8 transcript oscillation is more apparent in circadian clock neurons than other sNPF expressing 2 5 9 diverse neuronal subsets. Our results showed that snpf transcript level did not exhibit any
